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ABSTRACT 



The catheter is a catheter for controlling the circulation of 
fluid through it, from or to a vessel in which the catheter is 
inserted. The catheter comprises a long tubular body that is 
open especially at its distal end (5), over which there is 
arranged a cap (5) having an essentially flat distal wall (7) 
in which there is formed at least one slit forming a valve (7). 

The slit in the cap has a length that is greater than or equal 
to the inside diameter of the body of the catheter. The said 
slit preferably extends also into the side of the cap, and a 
tube is inserted into the distal portion of the catheter in order 
to support the sleeve during aspiration. 



9 Claims, 1 Drawing Sheet 
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CATHETER HAVING A VALVE WITH A BI- or polytetrafluoroethylene may also be used. A single slit 

DIRECTIONAL AXIAL SLITS forming a valve is provided, its length being approximately 

from 30 to 70% of the inside diameter of the catheter. The 

BACKGROUND OF THE INVENTION slit arranged in the distal end wall of the cap is flattened 

1 c . . , f . . 5 against the open distal end of the body of the catheter, in 

1. Meld ot tne invention such a manner mat there ^ n0 gap betwe en the distal ends 
The invention relates to a catheter comprising a valve for 0 f me body and of the cap. 

controlling fluid (especially liquid) at its distal end by which Within the context of the present invention it is main- 
it is inserted into a duct of a human or animal body, in order tained that a further real improvement in operation, espe- 
to control the distribution of fluid from the catheter into said 1Q cially on aspiration, can be achieved and that a further 
duct or the removal of fluid from the duct. improvement can likewise be obtained in the manner in 
In particular, the catheter of the invention is a vascular wnicn tDe problem of the wall surrounding the valve slit 
catheter adapted to be inserted into a vessel in such a manner collapsing in on itself is resolved, in particular within the 
that its distal end is located therein, either in order to remove conlexl of vascular catheters provided for injecting a treat- 
blood, for example, from the vessel or to inject a treatment 1 - ™ ent ?quid into a vessel in one direction and, in the opposite 
product into the vessel. direction, for allowing the removal of, especially, blood or 

a body fluid. 

2. Description of Background Art For bi ^ ircctioDal operation to be possible it is essential to 
Several intravenous therapies, including the administra- ensure that the valve will open correctly (in one direction or 

tion of chemotherapeutic medicaments and hyper-feeding, the other) for a predetermined pressure difference and that it 

require the use of such a vascular catheter that is suitable for 20 will remain closed, by its lips being in contact with each 

remaining in the patient's body for an implantation period other, if that pressure difference is not achieved, without 

that may sometimes last several weeks. damaging the integrity of the catheter, its necessary flex- 

Typically, such a catheter is implanted by the femoral or * fl ity associated with mechanical strength, and the resis- 

jugular route (then through the subclavian vein, towards the ^ncc that must provided in view of the consequences of 

upper vena cava) 25 unexpected movements of the catheter inside the patient's 

body 

Of the existing vascular catheters, that of EP-A-328 332 ^ accordance with lhe of the inV e n , io n, the 

(or U.S. Pat. No. 5,030,210) is known in particular. cathe , er above in connection with EP . A .328 332 

As in the invention, it is a "two-way" catheter for con- has a cap, the slit(s) of which has (have) a length that is at 

trolling the circulation of fluid through it from, or to, a duct least equal to the inside diameter of the body of the catheter, 

of a human or animal body in which the catheter is inserted. 30 Another characteristic that is also used to solve in particular 

That catheter has a principal axis and comprises: the problem of the walls surrounding the slit forming the 

a long tubular body extending along the principal axis and ™ l ™ c °" a P sin f. "> ° n themselves, especially on aspiration, 

having an internal passage, an inside diameter, an f that the flat distal waU of the cap k located at a distance 

4 .f,. , Ij-Vi JL- • from the distal end of the body of the catheter, 

outside diameter, and a distal end having an opening „ . „ , , \ . . , , A , n 
. . / ... t . & row Especially with such a characteristic, and if the distal wall 

that communicates with the passage, P # , r • • .l f * a n • i j- a. . ■ r. 

r fe * ot the cap is in the torm ot a full circular disc that is split, 

a cap that is located over the open distal end of the body it will be possible to lengthen the slit(s) in such a manner that 

and is fixed to the body, the cap having an essentially the length of the slit(s) is greater than the outside diameter 

flat distal wall facing the open distal end of the body, G f that wall. In fact, it has been found that very good 

and at least one slit forming a valve that is formed through 40 operation is obtained if the length of the slits(s) (especially 

said flat distal wall of the cap, to communicate with the two slits in a cross extending in two perpendicular 

passage in the body of the catheter, the valve reacting directions) is (per slit) from 1.5 to 2.5 times the inside 

to pressure differences on either side of it, for the diameter of the catheter, that is to say in fact much greater 

circulation of fluid from, or to, the duct. than the outside diameter of the cap, since that outside 

In the above-mentioned patent it is indicated that the 45 diameter is only several tenths of a millimeter (indeed 

catheter disclosed therein has been optimised for the circu- possibly several millimeters) larger than the inside diameter 

latioo of liquid, within the context of intravascular implan- of the body of the catheter. 

tatioo. A further problem to be solved by the invention concerns 

In particular, it is indicated therein that the problem of the flow rate of fluid that is to be able to pass through the 

circulating liquid in both directions (from or to the catheter) 50 valve. In fact, it has been found that existing "two-way" 

has been taken into consideration; the proposed catheter is catheters only allow flow rates that are too weak to satisfy 

supposed to provide such bi-directional operation, in par- the users 1 requirements. Therefore, the invention solved that 

ticular without causing the catheter to fold or collapse in on problem, by requiring, moreover, that the flow rate through 

itself on aspiration. the valve be comparable to that which would exist for the 

The proposed solution also claims to provide the distal 55 same catheter, but without a cap, and for the same pressure, 

end of the catheter with a structure that is sufficiently thick It is likewise to be noted that while designing the present 

that it will not fold or become blocked as a result of catheter it was found that the problem to be solved is 

movements of the patient, muscular movements or an aspi- associated both with the manner in which the valve is 

ration vacuum; moreover, the valve slit arranged in a rela- formed and with certain characteristics of the cap. 

tively thin wall covering the open distal end of the catheter 60 cnuMADV ~ c rK nrcKrrrrw 

is said to permit a rapid reaction of the valve to differences SUMMARY OF THE INVENTION 

in pressure. solution provided by the invention, in connection 

The catheter of EP-A-328 332, or U.S. Pat. No. 5,030, with the above, is: 

210, has a catheter body preferably made of polyurethane that the cap has a substantially cylindrical side wall, 

and having a thickness of approximately from 0.25 to 0.75 65 that the cap has an inside diameter that is comparable to, 

mm. The cap has a wall thickness of preferably from 0,05 to and preferably larger than, the inside diameter of the 

0.25 mm. Silicone rubber, polyvinyl chloride, polyethylene body of the catheter, 
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and that the slit(s) forming the valve extend(s) both over 
the distal wall of the cap and into its cylindrical side 
wall. 

It is to be noted that the expression "comparable" is to be 
interpreted as meaning that the inside diameter of the cap 
may be substantially equal (to 2 or 3 tenths of a millimeter) 
to the inside diameter of the body of the catheter. 

Another way of presenting that solution is to produce the 
catheter of the invention in such a manner that: 

the valve comprises at least two slits arranged in a cross, 
each slit having a length of approximately from 3 mm 
to 4.5 mm, 

and the cap has an outside diameter of approximately 
from 2.2 mm to 2.8 mm and an inside diameter that is 
more than approximately 0.3 mm larger than the inside 
diameter of the body of the catheter. In both cases, the 
distal wall of the cap, in which the valve is formed, will 
of course extend at a distance from the distal end of the 
body of the catheter. 
According to another characteristic of the invention, and 
again in order to solve the problems already mentioned, the 
catheter will be strengthened internally towards its distal end 
in order to provide support for a wall of the cap when the 
valve is operating to circulate liquid on aspiration. 

The internal strengthening will advantageously be pro- 
vided by means of a tube inserted into the internal passage 
in the body of the catheter. 

If, as is preferred, the distal wall of the cap, in which the 
valve is formed, extends at a distance from the open distal 
end of the body of the catheter, the internal strengthening 
piece will likewise extend beyond that end, inside the 
chamber so formed in the cap. 

According to a further characteristic, if the strengthening 
piece is a tube, the tube will have an inside diameter that is 
advantageously smaller than the inside diameter of the body 
of the catheter, and the cap will have an inside diameter that 
is larger than the outside diameter of the said tube. 

In that manner it will be possible to obtain a "Venturi" 
effect, which is favourable to achieving the desired flow rate 
of fluid through the catheter, while creating conditions in 
which the cap is supported, which is favourable to aspira- 
tion. 

As a construction characteristic of the catheter of the 
invention, it may also be noted that the latter are very 
important according to the type of implantation, those char- 
acteristics being described in the description which follows, 
which refers to the attached drawings in which: 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a longitudinal section of a catheter according to 
the invention, 

FIG. 2 is a front view in the direction of the arrow II in 
FIG. 1 (with the section of FIG. 1 being completed by 
symmetry), 

FIG. 3 is a view of the cap alone, in section as in FIG. 1, 

FIG. 4 shows diagrammatically, in longitudinal section, 
the deformation that the cap may experience on aspiration, 

FIG. 5 is a front view (completed by symmetry) according 
to arrow V in FIG. 4, 

and FIG. 6, like FIGS. 2 and 5, is a front view, but of a 
catheter having a double slit in a cross forming the distal 
valve. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

In FIG. 1, first of all, the catheter of the invention, which 
is designated as a whole by 1, comprises a catheter body 3 
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associated with a cap 5 in the wall of which there is formed 
a bi-directional valve having at least one slit 7. 

The body 3 is a flexible catheter tube having an open 
proximal end 13 and a distal end that is likewise open, 23. 

5 Inside, the catheter tube 3 has a passage 9 extending along 
the principal axis 11 of the catheter, between the proximal 
and distal ends, the passage ending in openings, such as that 
numbered 15 at the distal end (see FIG. 3). 
The cap 5 is fitted onto that opening 15. 

10 Like the body 3, the cap 5 is here essentially in the form 
of a tubular cylinder having a circular cross-section. Unlike 
the body, however, it has a free wall at the frontal, or distal, 
end 17 (see FIG. 2). That distal wall is essentially flat and 
has a circular peripheral edge that is advantageously 

15 rounded atraumatically, 17a. 

The plane 19 in which the distal wall 17 extends, at least 
essentially, is preferably substantially perpendicular to the 
principal axis 11 of the body and of the catheter as a whole, 
thus avoiding one operating direction of the valve being 

20 favoured over the other. 

The valve 7 is formed through the entire thickness of the 
thin distal wall, and is substantially centred therein. In FIGS. 
1 to 5, there is a single slit. However, several slits, such as 
two slits in a cross as in FIG. 6, may be preferred. 

25 For optimum operation, the valve 7 having (a) slit(s) will 
be located at an axial distance dl from the distal end 23 of 
the body 3. The cap 5 will thus have a kind of cylindrical 
internal chamber 21. 

For fixing of the cap 5, the cap engages a surface 25 of the 

30 catheter tube that extends over an axial distance d2, starting 
from the end 23, in the direction towards the end 13. 

Accordingly, in the version of FIG. 1, the cap may be 
regarded as comprising two portions, one for fixing to the 

35 tube 3 (and having a length d2) and the other, having a length 
dl, being intended for the optimum bi-directional operation 
of the valve 7. 

Since the outside diameter of the catheter is in many cases 
critical, in view of the implantation conditions in vessels of 

4Q small diameters, it is preferable for the body 3 and the cap 
5 to have substantially the same outside diameter Dl. 

To that end, the thickness ej of the body 3 is reduced at 
the surface 25, following a shoulder 27, it being possible to 
fix the cap with regard to the surface 25 by adhesive 

45 bonding, or by any other method of intimate bonding. 

For the valve 7 to operate correctly, the thickness e 2 of the 
cylindrical side wall 29 located beyond the distal end 23 will 
advantageously be less than the thickness of the wall of the 
fixing zone 25 and, of course, less than the thickness e a of 

50 the catheter tube. The desired balance between sufficient 
structural resistance of the distal portion of the catheter and 
the required flexibility in the area of the valve will thus be 
favoured. 

In connection therewith it is, moreover, important within 
55 the scope of the invention that the slit(s) 7 has (have) a 
length L (see FIG. 3) that is greater than or equal to the 
inside diameter of the tube 3 at least at its distal end, that 
diameter being in the case in point constant over the entire 
length of the tube and corresponding to the inside diameter, 
60 D2, of the passage 9. 

In practice, it has even been found that optimisation of 
bi-directional operation could be obtained if the length of the 
valve having (a) slit(s) was at least equal to the outside 
diameter Dl, even, advantageously, greater than that diam- 
65 eter. Furthermore, it is for that reason that it will be seen, 
especially in FIGS. 1 and 3, that the slit 7 extends beyond the 
wall 17, into a portion of the cylindrical side wall 29. 
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A slit length of (per slit) from 1.5 to 2.5 times the diameter 
D2 is advised, especially if the hardness of the cap 5 is 
approximately from 45 to 55 Shores A, the common outside 
diameter Dl (or at least the outside diameter of the cap) is 
of the order of from 2.2 mm to 2.8 mm (preferably approxi- 
mately 2.5 mm), the diameter D2 is of the order of from 1.1 
to 1.4 mm, the inside diameter D3 of the cap is approxi- 
mately from 1.8 to 2 mm and the valve is composed of two 
perpendicular slits in a cross (see FIG. 6), each slit having 
a length L of approximately from 3 mm to 4.5 mm, prefer- 
ably approximately from 3.8 mm to 4 mm. In such an 
embodiment, the thickness e 2 of the walls 17 and 29 will 
advantageously be of the order of 0.3 mm, the thickness e a 
of the order of 0.5 mm, and the hardness of the body 3 of the 
order of from 60 to 70 Shores A. 

Both the body and the cap may be made of silicone 
rubber, suitable for vascular implantation. 

According to another very advantageous characteristic of 
the invention it will be noted, furthermore, in particular in 
FIG. 1, that the distal end of the body 3 has been "strength- 
ened" internally by means of a structure 31 that is to provide 
support for the cap when the valve 7 is to operate for 
aspiration. 

The structure 31 shown is a tube inserted into the passage 
9, from the distal end 23. 

Especially if the valve 7 is at a distance from the end 23, 
the strengthening piece 31 will preferably also extend 
towards the slit, inside the chamber 21 in the cap. 

If the strengthening piece is a tube, it may be made of 
silicone or polyurethane and have a length of several mil- 
limeters. 

Its inside diameter D4 will preferably be smaller than the 
diameter D2. As regards its outside diameter, it will be 
substantially equal to D2. A "Venturi" effect will thus be 
created between the passage 9 and the valve 7 (or the 
chamber 21), which is favourable to the circulation of the 
liquid with the desired flow rate. 

When a treatment product is to be ejected from the 
catheter after circulating in the passage 9, the valve 7 will 
operate for ejection by the hps of the slit opening and being 
deformed slightly outwards, substantially in the manner of a 
mouth that opens with the lips moving forwards. 

On aspiration, if an excess of pressure is acting on the 
outside of the slit, for the purpose of circulating, for 
example, blood to the passage 9, the catheter will then 
assume substantially the shape shown in FIG. 4, with the lips 
of the valve being slightly apart as in FIG. 5. 

In FIG. 4 it will be noted in particular that, during such an 
aspirating operation, the walls 17 and/or 29 of the cap are 
deformed inwards until they come to rest on the tube 31; 
excessive collapsing of the cap, with the risk of the valve 
being prevented from operating correctly and the slit even 
being closed, is thus avoided. 

FIG. 6 shows, as already indicated, that the valve may 
comprise a multiple slit that has, for example, two parts split 
in a cross, la, lb. If desired, more than four sectors may 
even be provided. Of course, the (each) slit is produced as 
a local cut through the entire thickness of the wall in 
question, without any material being removed. 

What is claimed is: 

1. A catheter for controlling the circulation of fluid 
therethrough, from or to a duct of a human or animal body 
in which the catheter is inserted, the catheter comprising: 

a tubular body having a principal axis and having an 
outside diameter, an internal passage of an inside 
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diameter, and a distal end having an opening that 
communicates with the passage; 

a cap that is affixed to the distal end of the body of the 
catheter, the cap having an essentially flat distal wall 
facing the open distal end of the body; and 

a slit forming a valve through the flat distal wall of the 
cap, to communicate with the passage in the body of the 
catheter, the valve reacting to pressure differences on 
either side thereof, for the circulation of the fluid from 
or to the duct, the slit having a length that is greater than 
or equal to the inside diameter of the body of the 
catheter; 

wherein the flat distal wall of the cap is spaced from the 
distal end of the catheter body by a predetermined 
distance and wherein a cavity is formed between the 
flat distal wall of the cap and the distal end of the 
catheter body, said catheter further comprising an inter- 
nal strengthening tube disposed coaxially within the 
internal passage of the catheter body and extending 
beyond the distal end thereof and into the cavity. 

2. Catheter according to claim 1, wherein the fluid to be 
circulated through the catheter is a liquid and the catheter is 
a vascular catheter adapted to be inserted into a vessel. 

3. Catheter according to claim 1, wherein the length of the 
at least one slit is from 1.5 to 2.5 times the inside diameter 
of the body of the catheter. 

4. Catheter according to claim 1, wherein: 

the cap has a substantially cylindrical side wall; 

the cap has an inside diameter that is substantially equal 

to or larger than the inside diameter of the body of the 

catheter; and 

the slit extends both over the distal wall of the cap and into 
the cylindrical side wall thereof. 

5. Catheter according to claim 1, wherein the tube has an 
inside diameter that is smaller than the inside diameter of the 
catheter body, and the cap has an inside diameter that is 
larger than the outside diameter of the tube. 

6. Catheter according to claim 1, wherein the valve 
comprises two intersecting slits formed through the flat 
distal wall of the cap. 

7. Catheter for controlling the circulation of fluid 
therethrough, from or to a duct of a human or animal body 
in which the catheter is inserted, the catheter comprising: 

a tubular body having a principal axis and having an 
outside diameter, an internal passage of an inside 
diameter, and a distal end having an opening that 
communicates with the passage; 

a cap that is affixed to the distal end of the body of the 
catheter, the cap having an essentially flat distal wall 
facing the open distal end of the body; and 

a slit forming a valve through the flat distal wall of the 
cap, to communicate with the passage in the body of the 
catheter, the valve reacting to pressure differences on 
either side thereof, for the circulation of the fluid from 
or to the duct, the slit having a length that is greater than 
the outside diameter of the flat distal wall of the cap; 

wherein the flat distal wall of the cap is spaced from the 
distal end of the catheter body by a predetermined 
distance. 

8. Catheter for controlling the circulation of fluid 
therethrough, from or to a duct of a human or animal body 
in which the catheter is inserted, the catheter comprising: 

a tubular body having a principal axis and having an 
outside diameter, an internal passage of an inside 
diameter, and a distal end having an opening that 
communicates with the passage; 
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a cap that is affixed to the distal end of the body of the 
catheter, the cap having an essentially flat distal wall 
facing the open distal end of the body; and 

a slit forming a valve through the flat distal wall of the 
cap, to communicate with the passage in the body of the 5 
catheter, the valve reacting to pressure differences on 
either side thereof, for the circulation of the fluid from 
or to the duct, the slit having a length that is greater than 
or equal to the inside diameter of the body of the 
catheter; 10 

wherein the flat distal wall of the cap is spaced from the 
distal end of the catheter body by a predetermined 
distance; and 

wherein the valve comprises at least two slits arranged in 15 
a cross formation, each slit having a length of approxi- 
mately from 3 mm to 4.5 mm; 

wherein the cap has a hardness of approximately 45 to 55 
Shores A, an outside diameter of approximately from 
2.2 mm to 2.8 mm, and an inside diameter that is more 2 o 
than approximately 0.3 mm larger than the inside 
diameter of the body of the catheter. 

9. Catheter for controlling the circulation of fluid 
therethrough, from or to a duct of a human or animal body 
in which the catheter is inserted, the catheter comprising: 2 5 

a tubular body having a principal axis and having an 
outside diameter, an internal passage of an inside 
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diameter, and a distal end having an opening that 
communicates with the passage, 

a cap that is affixed to the distal end of the body of the 
catheter, the cap having an essentially flat distal wall 
facing the open distal end of the body, and 

a slit forming a valve through the flat distal wall of the 
cap, to communicate with the passage in the body of the 
catheter, the valve reacting to pressure differences on 
either side thereof, for the circulation of the fluid from 
or to the duct, the slit having a length that is greater than 
or equal to the inside diameter of the body of the 
catheter, 

wherein the flat distal wall of the cap is spaced from the 
distal end of the catheter body by a predetermined 
distance and a cavity is formed between the flat distal 
wall of the cap and the distal end of the catheter body, 
the catheter further comprising an internal strengthen- 
ing tube disposed coaxially within the internal passage 
of the catheter body and extending beyond the distal 
end thereof and into the cavity, to provide support for 
a substantially cylindrical wall of the cap when the 
valve is operating to circulate fluid from the duct to the 
passage of the body. 

***** 
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